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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of the starch raw 

material which contains a dietaiy fiber in a high content. 

[0002] 

[Description of the Prior Art]lt is admitted that the dietary fiber which is a vegetable difficulty 
slaking property ingredient is participating in prevention of obesity, diabetes mellitus, 
appendicitis, and colon cancer, the fall of serum cholesterol, the promotion of exclusion of the 
toxic substance in foodstuffs, etc. in recent years, and tal<ing in positively is performed. 
[0003]Conventionally, many of dietary fibers were prepared considering raw materials with 
many [ originally ] dietary fiber contents, such as polysaccharide, such as wood cellulose, an 
envelope of grain, guar gum, xanthan gum, and galactomannan, as a raw material. 
[0004]As the assay of a dietary fiber (L. PROSKY et al. and J. ASSOC. OFF. ANAL. CHEM, 
the 71st volume). The Prosky method advocated by No. 5, p.1017-1023, and 1988 is accepted 
as a regulating method, and, generally the definition of using as a dietary fiber what is 
quantified as a dietary fiber by this Prosky method is accepted. 

[0005]By the way, it is known that the amylase indigestible starch which cannot receive an 
operation easily to amylase, and what is called resistant starch (Eiji Fuwa, starch science, the 
38th volume. No. 1, p. 51 -54, 1991) are in starch. Since this resistant starch is quantified as a 
dietary fiber by the describing [ above ] Prosky method, it can be said to be a kind of a dietary 
fiber. 

[0006]if moist heat treatment is performed to starch, such as potato starch and cornstarch, 
from the former on the other hand change of equilibrium moisture, change of an X diffraction 
figure, change of the swelling nature of a starch granule, and gelatinization - it was known that 
change of physical characteristics, such as a rise of starting temperature, will take place. 



[0007]According to the report of the serial chemistry (the 44-volume January item, 8-26 pages, 
1967) by L.SAIR, conventionally the moist heat treatment of such starch, for example. Starch 
was extended to an about 2-cm film, and it put into the pressurized container of relative 
humidity 100 %, and was carried out by heating by 95-100 ** for about 16 hours. By 
humidifying starch, moisture was adjusted to 18 to 27%, and to heat in air oven was also tried. 
[0008]However, when preparing a little moist-heat-treatment starch in a laboratory scale, it was 
not so difficult, but such a method was not effective when it was going to manufacture by a 
commercial scale. 

[0009]ln order to solve the problem, to JP,4-130102,A. After attaching both a decompression 
line and a pressurized steam line, putting in starch in this container using the container with 
which resistance to pressure can seal internal pressure and the external pressure and 
considering it as decompression, introduce a steam, and carry out application-of-pressure 
heating, or this operation is repeated. After canying out predetermined time heating of the 
starch, the method of manufacturing a lot of moist-heat-treatment starch is efficiently indicated 
by the commercial scale by cooling. 

[0010]When carrying out moist heat treatment of the starchy materials, the method of using a 
surface-active agent, metal salt, or sugars as a moist-heat-treatment accelerator is indicated 
by JP,6-145203,A. 

According to this method, it is indicated that the time reduction of moist heat treatment and 
reduction of temperature are possible, and the grade of change of physical properties can be 
controlled. 

[0011] 

[Problem(s) to be Solved by the InventionJHowever, the dietary fiber prepared considering the 
envelope of wood cellulose and grain, etc. as a raw material had the complicated purification 
process, when it was going to obtain the thing of the high grade, it became a high cost, and 
since there was much what has a particle size insoluble to water and coarse, there was a 
problem that field of application was limited. Although it is obtained from various agricultural 
products, the industrial manufacturing method is established and starch could obtain the thing 
of the high grade comparatively cheaply, originally, it was digested in the body, serves as a 
calorie source, and did not almost have having been used as a dietary fiber of difficulty slaking 
property. Moist heat treatment of the starch in the former was performed in order to change a 
physical characteristic, and there was no example applied in order to make a dietary fiber 
content increase like the invention in this application. 

[0012]Therefore, by using as a raw material the starch which can be manufactured cheaply 
industrially, particle diameter has fine smooth physical properties so that it can apply also in 
the field of an eating-and-drinking article, drugs, etc., and the purpose of this invention is to 



provide the method of manufacturing the starch raw material which contains a dietary fiber with 

high safety in a high content in large quantities. 

[0013] 

[Means for Solving the ProblemJIf moist heat treatment of the starch with a high amylose 
content is carried out as a result of inquiring wholeheartedly, in order that this invention 
persons may attain the above-mentioned purpose, A starch raw material which a dietary fiber 
content which is a difficulty slaking property ingredient increases, and moreover contains this 
dietary fiber, When it adds for an eating-and-drinking article, drugs, cosmetics, etc., there is no 
rough deposit, and it is very useful industrially, finds out further that a starch raw material with 
an industrial very useful high dietary fiber content can be manufactured in large quantities by a 
moist-heat-treatment method like this invention, and came to complete this invention. 
[0014]That is, the 1st of this invention provides a manufacturing method of a dietary fiber 
quantity content starch raw material after an amylose content puts 30% of the weight or more 
of starch into a pressure-resistant container which attached both a decompression line and a 
pressurized steam line and decompresses it, wherein it introduces a steam and carries out 
application-of-pressure heating. 

[0015]ln said 1st invention, after decompressing the 2nd of this invention within said pressure- 
resistant container, it provides a manufacturing method of a dietary fiber quantity content 
starch raw material which repeats operation which introduces a steam and carries out 
application-of-pressure heating two or more times. 

[0016]The 3rd of this invention is said application-of-pressure heat-treatment at 100 - 140 ** in 

an invention of said 1st [ the ] or 2 10-180 A manufacturing method of a dietary fiber quantity 

content starch raw material to perform is provided between parts. 

[0017]The 4th of this invention provides a manufacturing method of a dietary fiber quantity 

content starch raw material in which 30% of the weight or more of starch consists of high 

amylose cornstarch and/or its derivative in said amylose content in said any 1-3rd one 

inventions. 

[0018]ln said amylose content, in said any 1-3rd one inventions, 30% of the weight or more of 
starch the 5th of this invention High amylose cornstarch and/or 99 to 40 % of the weight of its 
derivative, An amylose content provides a manufacturing method of a dietary fiber quantity 
content starch raw material which consists of a mixture with less than 30% of the weight of 
starch [ 1 to 60 % of the weight ]. 

[0019]ln said 5th invention, said amylose content the 6th of this invention less than 30% of the 
weight of starch, A manufacturing method of a dietary fiber quantity content starch raw material 
which was chosen from URUCHI kind cornstarch, waxy cornstarch, a sago starch, amylum 
tritici, amylum oryzae, potato starch, sweet potato starch, tapioca starches, and these 
derivatives and which consists of kinds at least is provided. 



[0020]in addition - in this invention - a dietary fiber - (- L. - what is quantified as a dietary 
fiber by the Prosky method advocated by PROSKY et a!., J. ASSOC. OFF. ANAL.CHEM, the 
71st volume, No. 5. p.1017-1023, and 1988) is meant. 

[0021]According to the 1st of this invention, after an amylose content puts 30% of the weight or 
more of starch into a pressure-resistant container which attached both a decompression line 
and a pressurized steam line and decompresses it, when it introduces a steam and carries out 
application-of-pressure heating, a starch raw material with a high dietary fiber content is 
producible in large quantities on a scale of industrial. 

[0022] Alt hough a reason a starch raw material with a high dietary fiber content is obtained in 
this invention by carrying out moist heat treatment of the starch with a high amylose content is 
unknown in detail, only the surface of a starch granule is gelatinized by moist heat treatment - 
this surface - gelatinization -- although aging takes place when a layer is cooled, and 
rearrangement-ization of internal amylose takes place and it becomes the structure of difficulty 
slaking property where an enzyme cannot act easily, this phenomenon is considered for starch 
with a higher amylose content happening notably. 

[0023]According to the 2nd of this invention, after decompressing within said pressure- 
resistant container, a starch raw material with a high dietary fiber content is efficiently 
producible by repeating operation which introduces a steam and carries out application-of- 
pressure heating. 

[0024]According to the 3rd of this invention, it is said application-of-pressure heat-treatment at 
100 - 140 ** 10-180 A starch raw material with a high dietary fiber content is efficiently 
producible by carrying out between parts. 

[0025]According to the 4th of this invention Since 30% of the weight or more of starch consists 
of high amylose cornstarch and/or its derivative, said amylose content can obtain a starch raw 
material with a higher dietary fiber content. 

[0026]According to the 5th of this invention, in said amylose content, 30% of the weight or 
more of starch High amylose cornstarch and/or 99 to 40 % of the weight of its derivative. Since 
an amylose content consists of a mixture with less than 30% of the weight of starch [ 1 to 60 % 
of the weight of ], physical properties can be changed [ a case high amylose cornstarch and/or 
derivative independent / its ], such as making viscosity increase or making gelation 
temperature low. 

[0027]According to the 6th of this invention, said amylose content less than 30% of the weight 
of starch, it was chosen out of URUCHI kind cornstarch, waxy cornstarch, a sago starch, 
amylum tritici, amylum oryzae, potato starch, sweet potato starch, tapioca starches, and these 
derivatives, since it consists of kinds at least, By choosing suitably starch combined with high 
amylose cornstarch and/or its derivative, it can be made desired physical properties. 
[0028] 



[Embodiment of the lnvention]ln this invention, although an amylose content may be one kind 
of starch or may be a mixture of two or more l<inds of starch as 30% of the weight or more of 
starch, it is required for the amylose content as the whole starch to be 30 % of the weight or 
more. 

[0029]The high amylose cornstarch in which the amylose content is generally marketed as 
30% of the weight or more of starch, and/or its derivative are used preferably independently. 
That (amylomaize maze V) whose amylose content is 50 to 60 % of the weight, 60 to 70% of 
the weight of the thing (amylomaize maze VI), 70 to 80% of the weight (amylomaize maze VII) 
of the thing, etc. are known by high amylose cornstarch, and these any may be used for it by 
this invention. An amylose content has a thing of 30% of the weight or more of variety also in 
barley, and the starch obtained from the barley of such variety can also be used. With the 
derivative of high amylose cornstarch. The starch derivative produced by performing chemical 
preparation, such as etherification of esterification of acetylation, succinic-acid-izing, 
phosphoric acid bridge construction, etc., hydroxypropyl-izing, epichlorohydrin bridge 
construction, etc., oxidation, and acid treatment, to high amylose cornstarch is meant. 
[0030]An amylose content in this invention as 30% of the weight or more of starch. What was 
prepared so that an amylose content might serve as high amylose cornstarch and/or its 
derivative from a mixture with less than 30% of the weight of starch and the amylose content 
as the whole might be 30 % of the weight or more may be used. If high amylose cornstarch 
and/or its derivative, and an amylose content mix and use less than 30% of the weight of 
starch, in addition to the effect of this invention, viscosity can be increased, for example, 
gelation temperature can be reduced, or making it hard to age etc. and physical properties can 
be changed. 

[0031]When using such a starch mixture, it is preferred to make it high amylose cornstarch 
and/or 99 to 40 % of the weight of its derivative, and an amylose content serve as less than 
30% of the weight of starch [ 1 to 60 % of the weight of]. If high amylose cornstarch and/or its 
derivative exceed 99 % of the weight. In an amylose content, the addition effect of less than 
30% of the weight of starch becomes scarce, and high amylose cornstarch and/or its derivative 
become difficult [ it / to obtain a starch raw material with a high dietary fiber content ] in less 
than 40 % of the weight. 

[0032]The thing for which the amylose content was chosen from URUCHI kind cornstarch, 
waxy cornstarch, a sago starch, amylum tritici, amylum oryzae, potato starch, sweet potato 
starch, tapioca starches, these derivatives, etc. as less than 30% of the weight of starch, for 
example and which use a kind at least is preferred. With these derivatives, to the above- 
mentioned starch, esterification of acetylation, succinic-acid-izing, phosphoric acid bridge 
construction, etc.. When the starch derivative produced by performing chemical preparation, 
such as etherification of hydroxypropyl-izing, epichlorohydrin bridge construction, etc.. 



oxidation, and acid treatment, is nneant and it is made a derivative, it is in the tendency for 
gelation temperature to become low and for the grade of aging to become low from the original 
starch generally. 

[0033]ln the manufacturing method of this invention, after the above amylose contents put 30% 
of the weight or more of starch into the pressure-resistant container which attached both the 
decompression line and the pressurized steam line and decompress it, they introduce a steam 
and carry out application-of-pressure heating. 

[0034]ln this case, the internal pressure and the external pressure which attached both the 
decompression line and the pressurized steam line can use a "NAUTA mixer (reactor) NXV 
type" (a trade name, the Hosokawa Micron CORP. make) etc., for example as a moist-heat- 
treatment device which has a pressure-resistant well-closed container. This device has a 
screw which revolves around the sun rotating in the container of an inverted cone, and the 
inside of a container, It can seal so that a vacuum and application-of-pressure heating may be 
possible, and a jacket is attached, container contents can be heated and the temperature up of 
the outside is [ contents are driven away to a jacket wall surface and ] made to be carried out 
by the screw which revolves around the sun rotating. The pulse exhaust air collector of the 
back filter form for collecting that contents disperse outside at the time of decompression to 
this device is installed in the vacuum line. If this device is used, by supplying the starch of the 
following lot immediately, without preheating, processed starch is taken out at the time of heat, 
and since semi continuous running is possible, it is suitable [ decompression and heat- 
treatment can be performed and ] for industrial production. 

[0035]ln this invention, when an amylose content puts 30% of the weight or more of starch into 
a pressure-resistant container and decompresses it, the raw material starch which added a 
surface-active agent, metal salt, or sugars as a moist-heat-treatment accelerator if needed 
may be put in in this container. 

[0036]An amylose content should just carry out until a dietary fiber content will be 30% of the 
weight or more, but they are the temperature 100 - 140 **, and the moist heat treatment of 
30% of the weight or more of starch is 10-180. It is preferred that a between [ a part ] grade 
carries out. 

[0037]Compared with the dietary fiber prepared from conventional wood cellulose, the 
envelope of grain, etc., the dietary fiber quantity content starch raw material manufactured by 
the method of this invention has fine particle diameter, cannot be gelatinized easily, and since 
it becomes the thing excellent in thermal stability, it can be used in the various fields of an 
eating-and-drinking article, drugs, cosmetics, an industrial commodity, etc. 
[0038]Especially as an eating-and-drinking article, although not restricted, for example Soy 
sauce, powdered soy sauce, bean paste, powdered miso and mash - comparing - 
mayonnaise, a dressing, vinegar, and a mixture of vinegar, soy sauce, sake, mirin or sugar. It 



can add in various seasonings, such as the base of powder sushi vinegar, Chinese base, 
tempura sauce, a noodles rainy season, sauce, catsup, barbecue sauce, curry roux, and a 
stew, the base of soup, powdered broth, a compound seasoning, mirin, new mirin, and table 
syrup. 

[0039]a rice cracker, a rice cracker, and a deep-fried rice cracker starting - rice cakes, 
steamed filled dumplings, and sweet rice paste. Various Japanese sweets, such as bean jams, 
a queen closer, sweet jellied bean paste, kingyoku, jelly, sponge cake, and a candy ball. 
Bread, a biscuit, a cracker, Cookie, a pie, a pudding, butter cream, Custard cream, a cream 
puff, a waffle, a sponge cake, A doughnut, chocolate, chewing gum, a caramel, a candy. Ice 
cream, such as various Western-style cakes, such as yogurt, ice cream, and sherbet. It can 
add to the processed foods of fruits, such as pastes, such as syrup, such as preservation in 
syrup of fruits and ice syrup, a flower paste, a peanut paste, and a fruit paste, jam, marmalade, 
preservation in syrup, and a confection, and vegetables. 

[0040]Pickles, such as small pieces of various vegetables pickled in soy sauce, fresh radish 
pickles, Japanese pickles of sliced turnip, and pickled shallots, Japanese noodles, a side, 
Noodles, such as a Chinese noodle and spaghetti, bread crumbs, a pork cutlet, a ham cutlet, a 
beef cutlet. From a fried shrimp, cuttlefish fly, a fish fry, and a hen, lift and Fry food, such as 
deep-fried marinated dishes. Various tempura, such as shrimp tempura, kis tempura, 
vegetable tempura, and mixed vegetable tempura. Meat products, such as a ham, a sausage, 
a hamburger, and a meatball, fish ham, Fish meat products, such as fish sausage, boiled fish 
paste, a fishcake tube, a deep-fried fish paste cake, and a light, puffy cake made of ground 
fish, a sea urchin, a cuttlefish preserved in salted entrails, and the point - various dainties, 
such as dried cuttlefish and dried fish seasoned with mirin of a globefish,. The food boiled 
down in soy, boiled beans, potato salad which are manufactured from a paste, wild grass, 
dried cuttlefish, small fish, a shellfish, etc., Dish food, such as a tangle roll, fish meat, meat, 
fruits, bottling of vegetables, and canning. It can add to various ingesta, such as soft drinks, 
such as coffee, cocoa, juice, a carbonated drink, a lactic acid drink, and a lactic acid bacteria 
beverage, a pudding mix, pancake mix, extempore juice, extempore coffee, and extempore 
sweet red bean soup with mochi, etc. 

[0041]As drugs and cosmetics, it can use for an oral medicine, troches, liver oil drops, an oral 
feeding agent, a mouth deodorant, an inner-mouth flavor agent, a gargle, foundation, a lip 
stick, etc, for example. 

[0042]The dietary fiber quantity content starch raw material obtained by this invention can also 
be used also for common industrial commodities other than the above-mentioned eating-and- 
drinking article, drugs, and cosmetics. As the example, a wet coating (as a binder), plaster 
board (as adhesives), cement (as the retardant of cure time), photographic paper, a remover, 
etc. are mentioned, for example. 



[0043] 
[Example] 

Example 1 (manufacture of moist-heat-treatment high amylose cornstarch (A)) 
Internal pressure and the external pressure as a moist-heat-treatment device which has a 
pressure-resistant container which can be sealed, Content volume 100 A steam is beforehand 
introduced into the Jacket using the NAUTA mixer (reactor) NXV type (a trade name, the 
Hosokawa Micron CORP. make) of a liter. After carrying out preheating of the whole device 
and making it about 80 **, about 50 kg of high amylose cornstarch of 70 % of the weight of 
amylose contents was put in and sealed, and it agitated for about 6 minutes, rotating the screw 
arranged in a container with the rotating velocity of 93 rpm, and the revolution speed of 65 
rpm. 

[0044]When the temperature of goods of raw material starch amounted to about 80 **, the 
decompression line was opened and decompressed, for 6 minutes, after progress, when 
amounted to 70 torrs, the decompression line was closed, the vapor line was opened, and the 

steam was introduced. Introducing the steam, internal pressure reached 1.5 kg / cm after 
progress for 11 minutes, and temperature reached 125 It cooled and the high amylose 
cornstarch (A) by which moist heat treatment was carried out was obtained until opened 
internal pressure wide and it lowered the pressure, and closed the vapor line, it opened and 
decompressed the decompression line continuously and the temperature of goods became 
about 80 **, after holding this state for 20 minutes. 

[0045]Example 2 (manufacture of moist-heat-treatment high amylose cornstarch (B)) 
In Example 1, moist-heat-treatment time was replaced with in 60 minutes, and the rest 
obtained the high amylose cornstarch (B) by which moist heat treatment was carried out like 
Example 1. 

[0046]Comparative example 1 (unsettled high amylose cornstarch) 

Moist heat treatment was not performed on the same high amylose cornstarch as Example 1, 
but it used for it as it is. 

[0047]Comparative example 2 (manufacture of URUCHI kind cornstarch (A) by which moist 
heat treatment was carried out) 

In Example 1 , the high amylose cornstarch of 70 % of the weight of amylose contents was 
replaced with URUCHI kind cornstarch (25 % of the weight of amylose contents), and the rest 
obtained the URUCHI kind cornstarch (A) by which moist heat treatment was carried out like 
Example 1. 

[0048]Comparative example 3 (manufacture of URUCHI kind cornstarch (B) by which moist 
heat treatment was carried out) 

In Example 2, the high amylose cornstarch of 70 % of the weight of amylose contents was 
replaced with URUCHI kind cornstarch (25 % of the weight of amylose contents), and the rest 



obtained the URUCHI kind cornstarch (B) by which moist heat treatment was carried out lil^e 
Example 2. 

[0049]The dietary fiber content was measured by the Prosify method about the starch obtained 
by example of examination 1 Examples 1 and 2, and the comparative examples 1-3. The result 
is shown in Table 1 . 
[0050] 
[Table 1] 
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[0051]High amylose cornstarch (A) which carried out moist heat treatment of Examples 1 and 
2 from the result of Table 1 The high amylose cornstarch in which (B) does not carry out moist 
heat treatment of the comparative example 1 shows that the dietary fiber content is 3 or more 
times. 

[0052]On the other hand, URUCHI kind cornstarch (A) in which the comparative examples 2 
and 3 carried out moist heat treatment A dietary fiber is hardly contained in (B), but it turns out 
at it that a dietary fiber is not effectively formed even if it carries out moist heat treatment. 
[0053]The example at the time of applying the high amylose by which moist heat treatment 
was carried out to below by the method of this invention to an eating-and-drinking article is 
given. 

[0054] Reference example 1 (manufacture of the Chinese noodle (A) containing moist-heat- 
treatment high amylose cornstarch (A)) 

Semi-hard-wheat powder 95 weight section and moist-heat-treatment high amylose cornstarch 
(A) obtained in Example 1 Mix and five weight sections, salt 1 weight section, saline water 1 
weight section, and water 38 weight section with a conventional method. After riping a noodle 
belt, the noodle line was cut down and the Chinese noodle (A) containing moist-heat-treatment 
high amylose cornstarch (A) was obtained. 

[0055] Reference example 2 (manufacture of the Chinese noodle (A*) containing moist-heat- 
treatment high amylose cornstarch (A)) 

In the reference example 1, replace the loadings of semi-hard-wheat powder with 85 weight 
sections, replace with 15 weight sections the loadings of the moist-heat-treatment high 
amylose cornstarch (A) obtained in Example 1, and the rest is made to be the same as that of 
Example 3, The Chinese noodle (A*) containing moist-heat-treatment high amylose cornstarch 



(A) was obtained. 

[0056] Reference exannple 3 (manufacture of the Chinese noodle which does not contain moist- 
heat-treatment high amylose cornstarch (A)) 

In the reference example 1, they are loadings of semi-hard-wheat powder 100 Replacing with 
the weight section, not using the moist-heat-treatment high amylose cornstarch (A) obtained in 
Example 1, the rest obtained the Chinese noodle which does not contain moist-heat-treatment 
high amylose cornstarch (A) like Example 3. 

[0057]The Chinese noodle obtained by the example of examination 2 reference examples 1 , 2, 
and 3 had been enough boiled for 3 minutes using the boiling water of quantity, respectively, 
and the dietary fiber content by the organoleptic test and the Prosky method was measured. It 
made it estimate x the organoleptic test excels [ x ] the Chinese noodle of the reference 
example 3 in O about appearance, elasticity, and viscoelasticity by five persons' panelist and 
to which O is inferior to the Chinese noodle of the reference example 3 in the Chinese noodle 
of the reference example 3, and equivalent and ** a little to be [ four-step ] clearly inferior to the 
Chinese noodle of the reference example 3. These results are shown in Table 2. 
[0058] 
[Table 2] 
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[0059]The result of Table 2 shows that viscoelasticity of the Chinese noodle of the reference 
examples 1 and 2 improved from the Chinese noodle of the reference example 3 by having 
made moist-heat-treatment high amylose cornstarch (A) contain, and the dietary fiber content 
has increased. 

[0060]Reference example 4 (manufacture of the Moray biscuit (A) containing moist-heat- 
treatment high amylose cornstarch (A)) 

Thin power wheat flour 100 A weight section, moist-heat-treatment high amylose cornstarch 
(A) 10 weight section obtained in Example 1, sugar 21 weight section and a 
maltooligosaccharide "FUJIORIGO#350" (a trade name.) Japan Maize Products Co., Ltd. 
make 9 weight section, margarine 15 weight section, whole-milk-powder 3 weight section, 
Sodium bicarbonate 0.8 A weight section and ammonium carbonate 0.8 After having mixed the 



weight section and water 20 weight section, extending in thickness of 2 mm and carrying out 
mold omission circularly, it calcinated for 11 minutes in the oven of 180 **, and the Moray 
biscuit (A) containing moist-heat-treatment high amylose cornstarch (A) was obtained. 
[0061]Reference example 5 (manufacture of the Moray biscuit (B) containing moist-heat- 
treatment high amylose cornstarch (B)) 

In the reference example 4, the rest is made to be the same as that of the reference example 4 
using the moist-heat-treatment high amylose cornstarch (B) obtained in Example 2 instead of 
the moist-heat-treatment high amylose cornstarch (A) obtained in Example 1 , The Moray 
biscuit (B) containing moist-heat-treatment high amylose cornstarch (B) was obtained. 
[0062]Reference example 6 (manufacture of the Moray biscuit containing unsettled high 
amylose cornstarch) 

In the reference example 4, instead of the moist-heat-treatment high amylose cornstarch (A) 
obtained in Example 1, the unsettled high amylose cornstarch of the comparative example 1 
was used, and the rest obtained the Moray biscuit containing unsettled high amylose 
cornstarch like the reference example 4. 

[0063]The dietary fiber content by the organoleptic test and the Prosky method was measured 
about the Moray biscuit obtained by the example of examination 3 reference examples 4, 5, 
and 6. An organoleptic test about mouth-melt^ the SAKU taste, and a flavor by five persons' 
panelist O, It made it estimate x superior to the Moray biscuit of the reference example 6 to 
which O is inferior to the Moray biscuit of the reference example 6 in the Moray biscuit of the 
reference example 6, and equivalent and ** a little to be [ four-step ] clearly inferior to the 
Moray biscuit of the reference example 6. These results are shown in Table 3. 
[0064] 
[Table 3] 
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[0065]From the result of Table 3, the Moray biscuit of the reference examples 4 and 5, By 
having made the moist-heat-treatment high amylose cornstarch (A) or (B) contain shows that 
mouth-melt and the SAKU taste improved and the dietary fiber content is more than the Moray 
biscuit containing the unsettled high amylose cornstarch of the reference example 6. 



[0066]Reference example 7 (manufacture lifted from the hen which contains moist-heat- 
treatment high amylose cornstarch (A) into a clothes portion) 

Salt 4 weight section, monosodium glutamate 1 weight section, and phosphoric acid 1.5 The 
weight section and water 95.5 weight section were mixed, and pickling liquid was prepared. 
[0067]Moist-heat-treatment high amylose cornstarch (A) independently obtained in thin power 
wheat flour 90 weight section and Example 1 Ten weight sections, Powdered-soy-sauce 7 
weight section, salt 5 weight section, spices 5 weight section, sugar 3 weight section, and 
monosodium glutamate 2.5 A weight section, the amount part of grape sugar duplexs, and 
baking powder 0.5 The weight section and water 80 weight section were mixed, and batter 
liquid was prepared. 

[0068]After using the above-mentioned pickling liquid for chicken thighs and performing a 
tumbling to them for 20 minutes, the above-mentioned batter liquid was made to adhere to 
them, the oil butterfly was candied out for 3 minutes and 30 seconds by 170 **, and hen frying 
without coating which contains moist-heat-treatment high amylose cornstarch (A) into a clothes 
portion was obtained. 

[0069]Reference example 8 (manufacture lifted from the hen which contains cornstarch into a 
clothes portion) 

In the reference example 7, cornstarch was used instead of the moist-heat-treatment high 
amylose cornstarch (A) obtained in Example 1 in batter liquid, and the rest obtained hen frying 
without coating which contains cornstarch into a clothes portion like the reference example 7. 
[0070]Reference example 9 (manufacture lifted from the hen which contains wheat bran into a 
clothes portion) 

In the reference example 7, wheat bran was used instead of the moist-heat-treatment high 
amylose cornstarch (A) obtained in Example 1 in batter liquid, and the rest obtained hen frying 
without coating which contains wheat bran into a clothes portion like the reference example 7. 
[0071 ]The dietary fiber content by the Prosky method of an organoleptic test and a clothes 
portion was measured about lifting from the hen obtained by the example of examination 4 
reference examples 7, 8, and 9. An organoleptic test about appearance, the SAKU taste, and a 
flavor by five persons' panelist O, O which lifts from the hen of the reference example 8 and is 
excellent also in the twist lifted the hen deep-fried reference example 8, and equivalent and ** 
from the hen of the reference example 8, and it was made to estimate mist and inferior x more 
that lifted from the hen of the reference example 8 and a twist was [ four-step ] also clearly 
inferior. These results are shown in Table 4. 
[0072] 
[Table 4] 
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[0073]From the result of Table 4, by having made the clothes portion contain moist-heat- 
treatment high amylose cornstarch (A), the hen deep-fried reference example 7 is lifted from 
the hen which contains cornstarch into the clothes portion of the reference example 8, 
appearance and the SAKU taste are excellent more, and it understands it that there are many 
dietary fiber contents. Although hen frying without coating which contains wheat bran into the 
clothes portion of the reference example 9 is lifted from the hen of the reference example 8 
and there are more dietary fiber contents, it turns out that appearance and a flavor worsen 
clearly. 

[0074] Reference example 10 (manufacture of the lactic acid bacteria beverage containing 
moist-heat-treatment high amylose cornstarch (A)) 

Whipped cream 1 weight section and carboxymethyl cellulose 0.5 Weight section, Pectin 0.01 
weight section and moist-heat-treatment high amylose cornstarch (A) obtained in Example 1 
After mixing five weight sections, pasteurized lactic beverage 6 weight section, and water 87.5 
weight section, at 90 **. It heated for 30 minutes and the lactic acid bacteria beverage 
containing moist-heat-treatment high amylose cornstarch (A) was obtained. 
[0075] Reference example 11 (manufacture of the lactic acid bacteria beverage which does not 
contain moist-heat-treatment high amylose cornstarch (A)) 

In the reference example 10, not using moist-heat-treatment high amylose cornstarch (A), the 
loadings of water were replaced with 92.5 weight sections, and the rest obtained the lactic acid 
bacteria beverage which does not contain moist-heat-treatment high amylose cornstarch (A) 
like the reference example 10. 

[0076] Reference example 12 (manufacture of the lactic acid bacteria beverage containing a 
corn husk grinding thing) 

In the reference example 10, the corn husk was used instead of moist-heat-treatment high 
amylose cornstarch (A), and the rest obtained the lactic acid bacteria beverage containing a 
corn husk grinding thing like the reference example 10. 

[0077]The dietary fiber content by the organoleptic test and the Prosky method was measured 
about the lactic acid bacteria beverage obtained by the example of examination 5 reference 



examples 10, 1 1 , and 12. An organoleptic test about ZARATSUKI and the taste by five 
persons' panelist O, It made it estimate x superior to the lactic acid bacteria beverage of the 
reference example 1 1 to which O is inferior to the lactic acid bacteria beverage of the 
reference example 1 1 in the lactic acid bacteria beverage of the reference example 11, and 
equivalent and ** a little to be [ four-step ] clearly inferior to the lactic acid bacteria beverage of 
the reference example 1 1 . It was estimated that a thing without ZARATSUKI was good. These 
results are shown in Table 5. 
[0078] 
[Table 5] 





0 


mm 1 


mmi 2 






o 


X 


n 




o 


o 


-^tKilt^S 


3.1 


0.2 


4.0 











[0079]From the result of Table 5, the lactic acid bacteria beverage containing the nnoist-heat- 
treatment high amylose cornstarch (A) of the reference exannple 10 is understood that there is 
no ZARATSUKI, it is tasty and there are also nnore dietary fiber contents than the lactic acid 
bacteria beverage which does not contain the nnoist-heat-treatment high annylose cornstarch 
(A) of the reference example 11.lt turns out that it gets very bad in respect of ZARATSUKI 
from the lactic acid bacteria beverage of the reference example 1 1 although the dietary fiber 
content of the lactic acid bacteria beverage containing the corn husk grinding thing of the 
reference example 12 increases. 
[0080] 

[Effect of the lnvention]By introducing a steam and carrying out application-of-pressure 
heating, after according to the method of this invention an amylose content puts 30% of the 
weight or more of starch into the pressure-resistant container which attached both the 
decompression line and the pressurized steam line and decompresses it, as explained above, 
A starch raw material with a high dietary fiber content is producible in large quantities on a 
scale of industrial. The dietary fiber quantity content starch raw material manufactured by the 
method of this invention. Since particle diameter was small compared with the dietary fiber of 
the envelope origin of wood or grain, when it adds in an eating-and-drinking article, It is 
palatable and ****** and the SAKU taste improve, when it is noodles, viscoelasticity improves, 
when it adds for cosmetics, the touch is good, and when it adds to an industrial commodity, 
smooth physical properties can be given. Since thermal stability is [ that it is hard to be 



gelatinized ] good, even if it heat-treats by a nnanufacturing process, the various products of 
the quality which did not deteriorate easily and was stabilized can be obtained. 



[Translation done.] 



